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Abstract 
We conducted a survey amongst software development’s IT practitioners on their awareness towards the ambiguity 
that occurs in the System Requirement Specification (SRS) written in the Malay language. Previous research shows 
that there exists an acknowledged and unacknowledged ambiguity when people deal with SRS. Our objective is to 
investigate and confirm that most likely IT practitioners in Malaysia tend to overlook the potential of ambiguities in 
the documentation of SRS written in the Malay language. Inaccurate SRS will usually give an impact towards an end 
product of software systems. We believe it can complicate software development processes and result in an 
unsatisfying agreement between user and software product team. The result shows that there exist ambiguity and 
vagueness in industrial Malay textual SRS in the form of multiple interpretations as  users faced difficulties in 
understanding what the requirements of the  SRS thereby significantly affecting the designing process. 
 
© 2015 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the scientific 
committee of The Third Information Systems International Conference (ISICO 2015) 
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1. Introduction 
Natural language is prevalent in Requirement Specification (RS). However, ambiguity is unavoidable 
in natural language. Ambiguity in RS is crucial and may cause numerous problems in the process of 
software development life cycle. Ambiguity is defined as a sentence that leads to more than one 
interpretation for a single sentence by different readers. Although ambiguous RS may seem insignificant 
in the document, but it does lead to serious impact at later stages if the errors are not resolved at the start 
of the process. Common types of bugs that may originate from ambiguous RS are the Design Bug, 
Functional Bug, Logical Bug, Performance Bug, Requirement Bug and UI Bug [1]. The awareness of 
ambiguity is still lacking on the part of readers’. There are two common scenarios when one deals with 
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textual requirements; a. They noticed occurrences of ambiguity in the sentence but choose to ignore it, 
and b. They are not aware of occurrences of ambiguity when they read or write textual requirements [2]. 
An inaccurate textual system requirement significantly impacts the end result of a software system as   
people become confused people on  the exact initial intention. Consider a scenario where a Requirement 
Engineer (RE) writes an RS based on his understanding of a discussion with users that has been agreed 
upon by both parties, but it may lead to more than one interpretation on the part of the System 
Developers’ or Testers’ . Although the fault can be rectified by reconfirming it with either the RE or the 
users, it will interrupt the smoothness of the software development processes. In a study of 11 
requirement documents, a total of 3404 sentences out of 26829  sentences contained instances of 
ambiguity [3]. Although statistically it is low in percentage (12.68%) but that level of misunderstanding 
may jeopardize the accuracy of the initial intension of users. In a recent similar study, out of 487 
sentences taken from requirement statements, 92 sentences has been detected as being ambiguous [1]. 
2. Related Works 
The ability to detect and resolve or minimize ambiguity is important in software development. People 
who deal with RS may get diverted from the intended meaning by the owner of the system. The people 
who are usually involved with RS are Business Analysts, Requirement Engineers, System Developers and 
Quality Assurance Team. Their ability to write an accurate Requirement Statement which will remain as 
intended until the end process is somewhat arguable. When it is possible to interprete a statement in more 
than one way, it is defined as being ambiguous [4]. Linguistic ambiguity can come from many sources, 
among others it includes multiple word senses [5], syntactic and structural ambiguity of sentences [5]  
such as negations and misuse of quantifiers [6], long-ranged relationship in terms of word referencing [5], 
[7], imprecise usage of words [5], misconception of word meanings [8], customers do not really know 
their requirement and the existence of communication and a knowledge gap exist between customers, 
software engineers and project managers [9]. Throughout previous research, ambiguity has been 
categorised  into a few most common groups. They are lexical ambiguity, syntactical ambiguity, semantic 
ambiguity,  pragmatic ambiguity [8], [10], [11]. The description of the mentioned types of ambiguity is 
detailed in the Table 1 below. 
Table 1: Types of Ambiguity and area in NL 
 
Ambiguity and vagueness have similarities, but both have different characteristics. Vagueness occurs 
when a phrase has a single meaning from a grammatical point of view, but still leaves room for 
interpretation [10]. For example, “The system should respond as fast as possible”. The word “fast” is 
Ambiguity 
Type 
Description Element and area involved in NL 
Lexical Occurs when a word has several meanings or when two 
words of different of different origin has the same 
spelling and phonetics [1], [6], [8], [12].  
The words and terms used in the text. 
Syntactic Occurs when a given sequence of words can penetrate 
more than one grammatical structure where each has 
different meaning [1], [6], [8], [13]. 
Grammatical Rules and Words Dependency 
Relationship. 
Semantic Occurs when the sentence has more than one way of 
reading it within its’ context although it does not contain 
syntactix or lexical ambiguity [10]. 
Logical representation between words in the 
sentences. 
Pragmatic Occurs when a sentence has several meanings in the 
context in which it is uttered [10]. 
Logical representation of the whole text. 
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vague in such a way that it creates more than one interpretation. Vagueness is a subset to ambiguity. It 
provokes ambiguity to happen. A statement in a requirement is said to be ambiguous when there is 
multiple interpretation of a same sentence by different sets of people.  A requirement specification is 
affected by textual ambiguity when it provokes more than one way of interpreting a statement. For 
example, the customer enters a card and a numeric personal code. If it is not valid then the ATM rejects 
the card. This sentence is potentially ambiguous because the word “it” could refer to two distinct objects. 
It could refer to either a card or a numeric personal code [6]. Another example is “Sistem perlu 
menghantar tindak balas sebelum petang (System has to send feedback before evening”). The phrase 
“sebelum petang (before the afternoon)” holds more than one interpretation as it can be by 6pm or 7 pm 
or 5 pm. Words can be ambiguous in many ways. [14] categorized linguistic ambiguity into several main 
groups such as semantic, syntactic, pragmatic and lexical. This has been agreed upon and then being 
enhanced into other types of ambiguity such as coordination ambiguity [15] and anaphoric ambiguity.  
 
The Malay language is used widely in documents throughout Malaysia, Indonesia and Brunei. Many 
small software companies in Malaysia still use Malay language in their RS. The Malay language structure 
is very much different from other language such as English that is widely used in the world. For example, 
the position of verb agreements, the use of articles and comparative discourse are different. Meanings in 
Malay sentence may vary even though they have the same words, phrases or even sentences. Most of the 
Malay language structure is dissimilar with English language or other language such as Arabic, Chinese, 
and Japanese etc. Example, pronouns in Malay is different from English; antecedent ‘he/she’ clearly 
defines the gender of a person, while in Malay, ‘dia’ , ‘baginda’ could refer to male or female [16]. ‘Part 
of speech’ sentence tagging is important because it is one of the common procedures for morphological 
analysis. The sentences and phrases needs to be parsed into its root form in order to detect its intended 
meaning [17], [18]. However, unlike western languages, some words in Malay can be tagged into more 
than one grammatical class. There are words in Malay that seem to correspond to “verbs” and they are 
also “adverb”, “nouns” can be “prepositions”. For example, the word “telefon” can be categorized under 
noun and also verb class. The word “boleh” can also be categorized under “noun” and also “verb” [19]. 
Rojas [20] suggested the potential ambiguous word groups can be vague adverbs usually modifying 
nouns(such as acceptable, high, low, fast, etc), non deterministic adverbs usually modifying verbs (such 
as continually, periodically, regularly etc, general verbs that reflects inaccurate description (such as 
process, monitor, support, etc), non deterministic constructs such as and/or, any, not limited to, etc). 
3. Methodology 
We conducted a study to investigate the awareness towards ambiguity and vagueness that usually 
occurs in  textual RS. There are four objectives of the survey which are; i)To observe users’ perception 
and interpretation over the sentences in textual requirements, ii)To collect and gather potential vague and 
ambiguous Malay words from users to be incorporated in a corpus, iii)To investigate the probability of 
whether the system will be able to be designed based on users’ understanding and interpretation on given 
SRS and iv)To assess the level of awareness from industrial IT practitioners towards the occurrence of 
potential ambiguity SRS written in the Malay language. The approach to achieve the above mentioned 
objectives is by sending out one set of working SRS written in Malay  collected from industry and 
analyze users’ understanding towards the functional specification stated. Hence, the ability and capability 
to design the desired system based on the requirement will be gauged [2], [12]. This approach starts with 
the first step which is the instrument preparation. We collected 20 sets of SRS written in Malay  from the 
industry. We analyzed the SRS to select the most ambiguous document that  aligns  with our research 
scope and definition. We then selected one module from one document by a government research agency 
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on Operation Electronic Procurement (E-Perolehan Operasi). Our rationale for choosing only one 
document is because we wanted to test the original working SRS from industry without the input of any 
outside words and we do not want to exhaust the respondents with many SRS. We just wanted to observe 
and analyze the level of understanding the IT practitioners have towards one set of SRS. The document 
was written by the vendor with the objective of building a system to replace a manual procurement 
processes. There were a total of nine  RS statements about the e-procurement functions, that is to be 
designed and developed with additional two questions about overall capability and the ability to design 
the system.  
 
The second step is the development of Malay Ambiguous Words (MAW) Corpus. We creates a data 
repository which we named as Malay Ambiguous Words (MAW) corpus. This corpus contains a list of 
high potential ambiguous Malay words that were extracted from the collected SRS and has been verified 
by the linguistic experts. The extraction was based on our constructed Model of Vagueness (MOV) 
comprises of the characteristics of Malay ambiguous words that were mapped with a list of quality 
indicators. We also managed to compile four basic criterion of potentially vague Malay words [21]. With 
our small scale data and a few domains, a number of 120 potentially vague Malay words managed to be 
extracted, verified and stored in the MAW corpus. We choose linguistic people to be our expert verifier 
because the scope of this study is on lexical ambiguity.  
 
The third step is Selecting the Expertises as the Respondents. The target respondents were the 
selected expertises that liaise whether directly or indirectly with RS from the industry. Thirteen IT 
practitioners were selected from software companies in KL where the majority has had in between 11 to 
20 years  of working experience. They were also selected from both private and public sectors with their 
main business related to software development.  
 
The last step is the implementation and data analysis. The author has made an effort to meet all the 
13 domain experts selected to be the respondents for this survey. The author met the respondents on a one 
to one basis, explained in detail about the survey and what they have to do although the instructions were 
already stated in the document. The respondents were given one set of working SRS and asked on their 
understanding and interpretation of the functional specification. At the end of the document, they were 
also asked on their capability to design the system based on the requirements. 
4. Results and Discussion 
The survey was conducted on thirteen respondents (IT practitioners) who work in either an IT 
company or IT department. We gave 7 choices of common IT position that are closely related directly or 
indirectly with SRS as an option of answers. Out of 13 respondents, the majority is the System Analysts 
(6 people), followed by the Project Managers (4 people). The others are the Programmer and Quality 
Assurance/Testers and Business Analysts. Eleven  respondents  have working experience between 11 to 
20 years and only 2 have had between 1 to 10 years of working experience. 
 
Table 2 below shows the number of interpretations and understanding level for nine requirement 
statements. A total of 179 interpretations was found overall. For every statement, there were more than 
one interpretation from different users. The highest number of interpretations can yield for one single 
statement is 32 interpretations as shown in S4 (statement 4) whereby eight respondents (61%) understood 
partly of what the statement really wanted. For example, in S4, there are 11 options of answers (A,B,C, 
D,E,F,G,H,I,J,K) to be selected. The list of answers are all the possible interpretation the statement could 
be. Respondents can select one or more than one for what they think the interpretation are. This shows 
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that more than half of the total number of respondents did not fully understand what the statement 
requires. This result satisfies the first objective of the study. We have also gathered the feedback on their 
understanding towards the requirement statements. Referring to Table 3, out of nine statements given, all 
users stated they understood only part of what the statement wanted while two statements are otherwise. 
There were two users who did not understand at all what the RS statement wanted. 
 
Table 3 shows two highest answers that were selected by the respondents. In S1, there were ten 
respondents selected answer 1 and four users selected answer 2 where the no of interpretation of these 
two answers are the highest as compared to other options. In S2, there were 6 interpretations for option 
answer 1 and 5 interpretations for option answer 2 giving out 11 interpretations overall (55%). There were 
none shows 1interpretation for one single RS statement. What we try to show here is in some of the 
requirement statements, no of interpretation could yield to more than 50%. This confirms that there are 
high possibility RS statements being being interpreted differently by different users. Table 4 is the 
example of one of the requirement statements (S4) and their list of possible interpretations given. 
 
Table 2: Number of Interpretations and Users’ Understanding 
 
Q INTERPRETATION UNDERSTANDING 
  YES PARTLY NO 
 S1 25 6 7 0 
 S2 20 5 7 1 
S3 18 5 7 1 
S4 32 4 8 1 
S5 20 5 7 1 
S6 18 7 4 1 
S7 16 6 4 3 
S8 12 4 2 1 
S9 18 5 8 1 
T 179 47 54 10 
*note: Q=question, S*= no of requirement statements, *Yes = respondents totally understood the statement, Partly = 
respondents understood only some parts of the statements, No = respondents did not understand at all. 
 
Table 3: Percentage of Interpretations for Two Highest no of Interpretations 
 
Q 
Highest & 2nd highest 
no. of interpretation 
TOTAL 
 Answer 1 Answer 2 No. % 
S1 10 4 14 56 % 
S2 6 5 11 55 % 
S3 6 5 11 61 % 
S4 8 7 15 47 % 
S5 8 4 12 60 % 
S6 6 3 9 50 % 
S7 6 4 10 63 % 
S8 4 3 7 58 % 
S9 6 5 11 61 % 
T 60 40 100 56 % 
*note: Q=question, S*= no of requirement statements 
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Table 4: Example of requirement statement and list of possible interpretations. 
 
STATEMENT 4 
(S4) 
INTERPRETATIONS 
Pelulus Ketua 
Projek meluluskan 
permohonan operasi 
dan memilih pelulus 
Pengarah Bahagian 
Pusat Khidmat. 
 
A. Ketua Projek meluluskan permohonan operasi melalui paparan maklumat di dalam sistem 
B. Ketua Projek meluluskan permohonan operasi melalui email yang dihantar dari sistem  
C. Ketua Projek meluluskan permohonan operasi melalui notifikasi SMS yang dihantar oleh sistem  
D. Ketua Projek meluluskan permohonan operasi melalui email dan juga paparan maklumat di 
dalam sistem 
E. Ketua Projek meluluskan permohonan operasi melalui notifikasi SMS dan paparan maklumat di 
dalam sistem 
F. Ketua Projek meluluskan permohonan operasi melalui paparan maklumat di dalam sistem dan 
notifikasi SMS yang dihantar oleh sistem 
G. Ketua Projek meluluskan permohonan operasi melalui paparan maklumat di dalam sistem, email 
dan notifikasi SMS 
H. Ketua Projek memilih pelulus melalui senarai pelulus yang dipaparkan di dalam sistem 
I. Ketua Projek memilih pelulus dengan menginput nama dan jawatan pelulus 
J. Lain-lain (nyatakan):___________________ 
K. Tiada jawapan di atas 
 
We asked the users’ opinion on the occurrence of ambiguity for each RS statement. The result is 
depicted in Table 5 below. We are interested to observe the users’ awareness of ambiguity and their 
ability to design on the SRS given to satisfy the third objective of the study. In all of nine requirement 
statements, the majority (more than 50%) stated that there are ambiguity instances in each of the 
statements and only one user answered otherwise. However, there were also a number of users who did 
not answer either. In the perception of the users’ ability to design the functions wanted by statements, the 
number of users that were  able to design outnumbered the users who can design, but nevertheless more 
than 60% of the total number of users did not answer the question. We made an assumption that they 
either overlooked the question or they themselves were not sure whether or not they can design. Our third 
objective is hereby satisfied. 
 
Table 5: Users’ Awareness of Ambiguity and Ability To Design 
 
Q AMBIGUOUS? CAN DESIGN? 
 YES NO NULL YES NO NULL 
S1 9 60% 2  15% 2 15% 1 8% 2 15% 10 77% 
S2 11 85% 2  15% 0 0% 0 0% 4 31% 9 60% 
S3 11 85% 2  15% 0 0% 1 8% 3 23% 9 60% 
S4 6 46% 3  23% 4 31% 1 8% 3 23% 9 60% 
S5 9 60% 2  15% 2 15% 0 0% 2 15% 11 85% 
S6 8 62% 3  23% 2 15% 1 8% 3 23% 9 60% 
S7 8 62% 2  15% 3 23% 0 0% 3 23% 10 77% 
S8 6 46% 1  8% 6 46% 0 0% 1 8% 12 92% 
S9 5 38% 6  46% 2 15% 1 8% 1 8% 11 85% 
*note: Q=question, S*=lines of requirement statements 
 
Table 6 below shows the comparison of interpretations between respondents and our data in MAW 
Corpus. There are seven potential ambiguous words that respondents did not manage detect. However, 
there were four words that respondents think are ambiguous where the words are not recorded in our 
corpus. We will carefully consider all the highlighted potential ambiguous words from this survey to be 
included in our MAW corpus for our next task as they are genuinely marked by the respondents. The 
number in column “Frequency Selected  by Users” shows that the higher the frequency is, the higher the 
possibility of the word being ambiguous. The comparison of words detected shows the users’ level of 
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ambiguity awareness as well as what our corpus lack. Hence, we reached the second and the fourth 
objective of this study. 
 
Table 6: List of Ambiguous Words Detected  by Users 
 
Potential Ambiguous Malay 
Words/Phrase 
Frequency Perceived  
by Users 
Comparison with 
MAW Corpus 
Maklumat 2 √ 
maklumat permohonan perolehan 
operasi 
4 √ (maklumat, 
permohonan, operasi) 
Pengguna 3 √ 
Operasi 1 √ 
Permohonan 1 √ 
Menghantar 8 X 
sistem menghantar permohonan 4 √ 
pelulus 0 √ 
perolehan 0 √ 
menghantar permohonan 2 X 
Meluluskan 2 √ 
meluluskan permohonan operasi 2 √ 
Notifikasi 2 √ 
notifikasi untuk kelulusan 2 √ (Notifikasi, untuk) 
Mengeluarkan 7 X 
mengeluarkan local order 3 X 
Menerima 6 √ 
menerima local order 2 √ (Menerima) 
mengemaskini maklumat 5 √ 
untuk 0 √ 
dan 0 √ 
khidmat 0 √ 
sekiranya 0 √ 
dengan 0 √ 
 
The overall result shows that there exists the instances of ambiguity in the Malay RS from the 
industry. The number of interpretations which is more than one interpretation confirms that in Malay 
written textual documents, specifically SRS, ambiguity does occur. Users tend to mislead and 
misunderstand the real meaning what the SRS really wanted and it differs from one another users. Users 
have some difficulties in designing the functions stated in the requirements. We understand that failing to 
understand and design a software system would always affect the end product. The next stage after 
system testing is User Acceptance Test (UAT) and this is where the customers would complain about the 
newly built system. Hence, more often than not, developers and system analysts needed to redesign or 
customize and modify the already built system. This will promote cost bursting and budgeting. 
 
5. Conclusion and Future Work 
 
While research in this area has been dominated by studies on the English language, this research 
intend to focus on Malay language documents. In this paper, we presented the results from our survey on 
the level of understanding and number of interpretations one SRS could have by industrial IT 
practitioners. Through the survey, we conclude that IT practitioners do have the tendency not to notice the 
occurrence of ambiguity particularly in SRS. It also shows that there exists a high possibility of having 
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multi-interpretation among several readers on a same sentence is proofed. Despite of users’ awareness of 
the ambiguities in the requirements, there are more than 50% of the users still unaware of the occurrence. 
The needs of having a tool or technique to assist in handling and minimizing the problem cannot be 
denied. Our next task will be the development of an automated tool to assist in reducing the above-
mentioned problem that we named it as MADS (Malay Ambiguity Detection System). This tool will be 
able to detect potential Malay ambiguous words from SRS. It should provide not only the assistance in 
detecting an ambiguity, but also it should be able to expedite the writing process. 
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